The Czech agrarian foreign trade recorded significant changes since the Czech Republic joined the EU in 2004. This fact influenced also domestic and foreign wine trade of the Czech Republic. This article identifies the main changes in the product structure, and it specifies the level of Czech wine export comparative advantages´ distribution in relation to European Union member states. The analysis takes into account not only the trade value (in USD) but also the trade volume (in tonnes) of particular commodities. Commodity structure (HS system is applied at a six-digit level for the more detailed analyses of trade) is analysed especially in relation to the unit price value and in relation to the comparative advantages´ or disadvantages´ distribution. The main analysis of the comparative advantages´ distribution is based on Balassa index, Lafay index and the trade balance index. The results obtained from the individual analysis are presented by the modified "product mapping method". The territorial structure of the Czech agrarian trade is heavily focused on the trade with the European Union member states. The Czech Republic has comparative advantages in wine trade with the European Union in the following sub-aggregations: Wine of fresh grapes to 2 litres (HS 220421) and Grape must (HS 220430). Main destinations for Czech wine export are following: Slovakia, Poland and Germany.
Introduction
Wine is produced in about sixty countries, but in most of them the produced quantity is small, even negligible. In their marketing, the traditional wine-producing countries highlight the advantages of long-term tradition of grapevine growing in particular regions (Rocchi and Stefani, 2002) . Twelve most important producers produce approximately 230 million hectolitres wine, which represents 80-90% of global volume. Wine-growing regions of high quality were rather connected with their location at principal trade routes than with the natural character of soil and climatic conditions. The quality of wine also used to be associated with the social state of the vineyard´s owner (Dion, 1952) . The supply must focus on the quality of infrastructure, abilities and inputs of the "host" -producing country (Kuemmerle, 1999; Woodward and Rolfe, 1993) . For these reasons, the vintners worldwide use different policies whose task is to prod into a better performance of international trade in wine-sector, especially in the field of entering into international relations. The goal is to share successful procedures (Fleury and Fleury, 2003; Ring and Van de Ven, 1994) . Even though, according to Jeníček (2002) , the development in information and transport technologies has reduced transport costs for goods, it is in terms of its economy better for the Czech Republic to aim at the European wine market. This is caused by still high transaction costs the exporters would have to incur to be able to penetrate one of the mentioned non-European markets, which Dal Bianco et al. (2014) understands as an obstacle in international trade in wine-sector. Even Dal Bianco adds that there is a descending tendency in customs and quota limitations, this is mostly compensated by stricter technical obstacles. It is also possible to focus on Euro-Asian countries, which are quite heterogeneous, when taking into consideration agricultural variables, and which have not undergone economic transition, which, according to Benešová et al. (2016) , offers a great potential for possible future cooperation.
The share of Europe as a whole in the global production is decreasing. In 2016, the world trade in wine-sector, which is understood as the total export of all countries, reached the volume of 104.1 million hectolitres, which is almost two-fold increase during the last 20 years (1996 -volume of 54.5 million hectolitres), and the value of 32.44 billion USD, which is almost three-fold increase during the last 20 years (1996 -value 11.6 billion USD). Looking at the territorial structure of the Czech trade in wine-sector, high dependence on the trade with European Union member states is obvious. In 1996, Czech vintners´ trade with the European Union reached the rate of 93%, in 2016 the volume of trade reached 86%. In the course of the monitored period from 1996 to 2016, the share of European Union countries never decreased below 83%.
In 2004, the accession of the Czech Republic to the European Union brought a lot of changes on the market in general. According to Lombardi et al. (2016) , although the globalization significantly influences even this branch, the EU was influenced less negatively than other markets. Over the last few years, the consumption of wine at various population segments, that are interested in nature, motivation and own choice of wine, has been growing (Ritchie, 2007) . Among alcoholic beverages, wine is one of the most popular kinds with consumers in the Czech Republic. The average annual consumption of wine grew from 15.8 litres in 1996 to 16.8 litres per capita in 2005 (Pyšný et al., 2007) , and to nearly 19.8 litres per capita in 2012 (Syrovátka et al. 2014) , which is more or less identical with 2016. The reason is that the quality of wine has significantly increased over the last years, mainly due to new production technologies. According to Peterová (2013) , it can be in principle said that viniculture is one of the few commodities where the origin is paid. Although in the Czech Republic qualifications of wine pursuant to the German system, i.e. quality or sugar content in grapes, are more better known at the moment, according to Tomšík and Prokeš (2011) is advantageous to continue in establishing wine-grower´s associations, so-called VOC, i.e. qualification of wine as to its origin (Romance system).
The negative balance of Czech foreign trade in wine-sector exceeded 173 million USD for the first time in 2011. Wine for 201.36 million USD was imported to the Czech Republic, and the export amounted to 28.23 million USD. In the last years, import and export have been slightly rising, in any case significantly higher amount of wine is imported to the Czech Republic from abroad than that which is exported. In 2016, the genitive balance amounted to 158 million USD. Because the negative balance of the foreign trade in wine-sector has already exceeded 163 million USD, there is a certain space here for increasing the domestic production, as the inquiry from the Czech consumers is here. As Tomšík and Sedlo (2013) add, the Czech Republic is among countries dependent on the import of wine, whereby one third of the consumed volume of wine comes from the domestic production, and two thirds are imported. For this reason, it is necessary to pay careful attention to the trade in wine-sector and to focus on Czech Republic´s comparative advantages in relation to the global market (especially EU market) in wine trade. According to Tomšík and Sedlo (2013) , from the perspective of winegrowers, it would be even very suitable to organize and check imports based on the domestic production, as the volume of imported wine is influenced by the domestic production, while the volume of export is not, and it is gradually increasing.
Materials and methods
This article aims to identify changes on the market with wine, which occurred in the course of the analysed period from the year 1996 to the year 2016. The monitored period includes several years before and after the Czech Republic joined the EU (in 2004). In addition to individual changes, other particular factors are specified, which are responsible for these changes. The territorial structure is analysed in relation to EU countries. The structure of commodity (we use the HS system which divides the trade in winesector into four basic aggregations) is analysed especially in relation to the development and distribution of added value. The mentioned system is applied because of the simple interpretation of results and because of data availability.
The commodity structure on wine market is given by a 6-digit numeric code that divides the wine market into 4 commodity groups:
HS 220410 Sparkling wine of fresh grapes HS 220421 Wine of fresh grapes, incl.
fortified wines, and grape must whose fermentation has been arrested by the addition of alcohol, in containers of <= 2 l (excl. sparkling wine)
HS 220429 Wine of fresh grapes, incl. fortified wines, and grape must whose fermentation has been arrested by the addition of alcohol, in containers of > 2 l (excl. sparkling wine)
HS 220430 Other grape must
The article also specifies the distribution of comparative advantages in relation to the EU single market. To reach the above-mentioned aim, the essay applies basis analysis of the distribution of comparative advantages (Balassa Index, Lafay Index and the index of trade balance). Results from particular analyses are interpreted using "product maps", which identify the process of formation of the Czech foreign wine trade and its commodity structures. Figures for particular analyses were drawn upon UN COMTRADE. Cash-flows are mentioned in USD and volumes are mentioned in tonnes.
For the analysis of comparative advantages within the global market or within partial markets the RCA Index will be used as a tool, which also was used in the case of Smutka and Burianová (2013) . This index expresses the relative rate of comparative advantage at particular groups of goods, and its value is interpreted as an export ratio of a certain group of goods to the total export in relation to a certain group of countries. The degree of export strategy can be define according to the following formula (1):
where X ij stands for the export of the corresponding group of goods from a given country, X it stands for the total export of goods from a given country, X nj symbolises the export of a certain group of goods in relation to a certain group of countries, and X nt corresponds to the total export of goods from a certain group of countries.
If the value of Balassa Index is higher than 1, the comparative advantage is proven. If, in contrast, this index shows values less than 1, it can be said that a comparative advantage was not proven in the case of a given country. Furthermore, it must be noted that Balassa Index has not upper limit, but the bottom limit is equal to 0 (Balassa, 1965 For the analysis of comparative advantages within the global market, the LFI index will be used as a tool, which also was used by Smutka et al. (2016) . This index provides information about the existence of comparative advantages at a bilateral level, i.e. only within two entities, doing trade between each other, where x ij and m ij stand for export and import of the product "j" from a country or a group of countries "i" in relation to the rest of the world (2) .
If the LFI value is positive, the comparative advantage exists; the higher the values of this index is, the higher is the degree of specialization in the given country. In contrary, a negative value of the LFI index means missing specialization, i.e. comparative advantages. Lafay Index allows the position of each particular product to be analysed within the structure of international trade at each particular analysed country or a group of countries (Zaghiny, 2003).
Index of the foreign-trade balance (TBI) is used for the analysis of whether the county is specialized in export (as a pure exporter), or import (as a netto importer) for a certain group of products. TBI is formulated, as follows (3): (3) where TBI ij indicates the index of country´s balance of trade even for the product "j"; x ij and m ij represent export and import of a group of products according to country "i" (Lafay, 1992) . This index was also used by Smutka et al. (2018) .
The country is in a particular group of products indicated as a "pure importer", if the TBI value is negative, and as a "pure exporter", if the TBI value is positive. (Widodo, 2009) The further part of analysis submitted in this document was implemented by means of an analytic tool called "product maps". This tool allows the user to evaluate premier exported production from two different perspectives, i.e. domestic balance of trade and international competitiveness (Widodo, 2009 ).
This tool is a matrix for the division of a set of exported products into 4 groups according to two chosen coefficients using the original RSCA index, which was replaced by the LFI index that is supplemented by the TBI index, see Figure 1 (Smutka et al., 2017).
The original approach does not take into account the real intensity; in takes into consideration only the influence of import, and the original "product map" is slightly corrected. The LFI index is used here to receive more detailed figures about the real rate of comparative advantage.
Results and discussion
When looking at the summary of chosen aggregations (Table 1) it is clear that the Czech Republic recognized a long-term negative balance of trade in aggregations relating to wine. This is largely, according to Kraus et al. (2005) , caused by unfavourable conditions of Czech vintners, such as limited area of vineyards as compared to important Western producers, or climatic conditions in temperate zone. On the other hand, the dynamic growth of export value must be assessed positively, as it increased 21-times (as compared to the import, which increased only 6.6-times). This development led to the increase in the coverage of import by export up to more than 13%. However, this is a tendency that has decreased recently for the reason of the reduction in total production in favour of the production with higher added value. This allows Czech producers to expand to demanding wine markets, and to focus on premium brands with higher quality.
Looking at the territorial structure of the Czech trade in wine-sector, high dependence on the trade with European Union member states is obvious (EU28). In 1996, Czech vintners´ trade with European Union reached the rate of 93%, in 2016 the volume of trade reached 86%.
In the course of the monitored period from 1996 to 2016, the share of European Union countries never decreased below 83%. Neighbouring countries -Slovakia, Poland and Germany -are the most important trade partners in terms of export value. To Slovakia, 57% of the total Czech wine export was transported in 2016. The states with the most important share in import to the Czech Republic include Italy, Spain, Slovakia and Hungary. In 2016, Italian producers imported to the Czech Republic about 28% of the total import, Spain with its share of nearly 26% was on the second place, then Hungary with 12.5%, and Slovakia with nearly 7% on the fourth place.
In 2016, the import consisted from 59% of white wine, 72% of which was imported in barrels. As to red wine, the relation between bottled wine and wine in barrels is almost balanced. We have to evaluate positively the development of the Czech Republic export unit prices which exceed the import unit prices in the course of the entire monitored period. Important was the significant deceleration in import prices between 2004 and 2016.
Export reached its historical maximum in 2013, when the total export reached 335 thousand hectolitres wine. After 2013, a sharp drop started, which was caused mainly by the change in the strategy of Czech vintners. They began to try to prefer the production of high-quality grapes of which they could produce wine of higher quality. The difficulty of this approach consists in higher demands on producers, and, of course, in lower yields per hectare. The average rate of increase in the value of Czech export was 17.53% between 1996 and 2016.
The total Czech import in the course of the monitored period was growing, and so was the export. The average growth rate reached the value of 10.45%. As in the case of export, the decrease occurred after 2013. The reason for this decrease was a monetary intervention commenced Especially, the commodity aggregations HS 220421 and HS 220429 have an essential impact on the total balance. The total balance is significantly negative in both cases, but we have to emphasize the existence of much more dynamic growth of exports in comparison to imports. The negative balance is mainly caused by the export of large volumes from wine superpowers, such as Italy and Spain. If we concentrate on unit prices, we can find out that Czech vintners succeed in exporting their products for higher prices, than those of imported goods from the European Union to the Czech Republic. This fact is supported by the dynamically growing export unit prices, which e.g. between the years 1996 and 2016 rose approx. 1.3-times.
The following part of the paper is focused on individual analysed aggregations trade performance analysis.
Trade with sparkling wine showed a dynamic growth in the course of the total monitored period ( Table 2) . Especially France and Italy participated in import flows, as they exported sparkling wine with the total value of 14 million USD (in 2016) to the Czech Republic. Czech exporters established themselves with that commodity mainly on two markets. The first one can be defined as the market with neighbouring countries, i.e. with Germany, Austria, Slovakia and Poland. The other important destination for exporters includes the Benelux countries, especially Belgium and the Netherlands. Noteworthy is also the fact that between 2004 and 2016, the tendency of more quickly increasing imports as compared to exports occurred, which was negatively manifested on the degree of the coverage of import by export, i.e. decrease by 2.38%.
In the case of trade with commodity aggregation HS 220421, it is necessary to mention the dynamics in export growth, which regularly exceed import in the course of the monitored period (Table 3) . This tendency was caused, until 2013, mainly by the increasing volume of grown grapevine, and the Czech export was thus supported mainly by the volume. After 2013, the producers revised their strategy and started the production of quality wines, which also means a challenge in the form of lower yields per hectare. To a certain extent, this change manifested itself in the territorial structure. After 2000, it was Slovakia and Hungary that became the main export partners. In 2016, the positions of both states were different -while Slovakia remained the most important export market, the position of Hungary weakened. For the Czech Republic, the dynamically evolving Polish market became very important, and only then the markets in Germany and Rumania. The position of Hungary was even behind these countries in 2016. In the case of import of the aggregation "Wine in containers smaller than 2 litres", the most important positions were occupied by wine superpowers France and Italy. Around the year 2000, the position of Hungarian importers was very strong as well, however, they were losing their positions in the course of the entire monitored period, being replaced by product from Germany and Spain. Table 4 shows us the basic overview about the development of trade with the European Union in the branch of aggregation "Wine in containers bigger than 2 litres", which we could divide into three development stages. The decreasing share of exports was running throughout the monitored period until 2006; it was caused mainly by the decrease in exports to Finland Source: UN Comtrade, own calculations (2018) and Slovakia. The follow-up stage of development lasted from the year 2007 until the year 2013; it was marked by the increase in export volumes by more than 5.4-times. Slovakia was the major destination for Czech exports. The third stage featured a rapid fall in the produced quantity which also brought a drop in the total value of export. This fact was caused by the change in vintners´ priorities, and the transition to the production of quality wines, which are mostly traded in the bottled (low-volume) form. In the field of export, a decrease in total imports was recorded, which was caused by the change in consumers´ preferences in favour or bottled wines of higher quality. Producers from Italy and Spain were the major importers.
Trade with "Grape must" played a minor role only in the course of the monitored period, which was rather of a regional nature in the case of Czech exports. Slovakia and Poland were the major destinations of exporters. The commodity aggregation HS 220430 was imported mainly from Hungary, Italy and Spain. Grape must is a semi-product which is processed and converted into finished wine. For this reason, this item is, as compared to other wine aggregation, so small because the producers prefer trading with the final product which has a higher added value. When comparing unit prices, the export unit prices are higher. In contrast to the previous three aggregations, the difference is only minimum.
Analysis of comparative advantages
For a better understanding of Czech wine´s position within the Czech Republic´s international trade with the European Union, the paper provides an overview of Czech wine exports' comparative advantages analysis by done by Balassa Index. First, the presence of comparative advantages of wines in relation to the entire agrarian trade was researched. This analysis assessed "Grape must" to be the best aggregation, as it as the only one showed a long-term growing tendency. This fact was cause by the growing value of export to Slovakia, including the quantity and the financial volume. Another factor, which influenced the resulting coefficient, was the dynamics of increase in wine aggregation export. In the course of the monitored period, the total value of wine export increased 21.5-times, in contrast to the total agrarian export which rose just 8. As resulting from particular commodity aggregations in relation to the entire wine-sector segment ( . Observing the rate of growth in the case of particular aggregations, the position of the aggregation "Wine in containers smaller than 2 litres" seems to become stronger, which is in accordance with the tendency to produce wines of higher quality.
Resulting values of the LFI index confirmed Czech producers´ and exporters´ transition to the production of wine with higher added value, see Table No . 6, which is connected mainly with commodity aggregation HS 220421. Countries for this analysis were selected on the basis of two keys -an important European producer (Italy, France, Spain, Portugal and Germany) or an important trading partner for the Czech Republic (Austria, Poland, Slovakia and Hungary). In the case of the Czech Republic, comparative advantages were proven by the aggregation "Wine above 2 litres" for most researched countries, except for Austria, Poland and Germany. In the case of Austria and Germany, the situation was caused by a very low volume of export as compared to the volume of import. Only 16 hectolitres of this aggregation were exported to Austria (3 395 hectolitres were imported) and 1 913 hectolitres to Germany (74 723 hectolitres were imported). The comparative advantage could not be proven for Poland, which was largely caused by the fact that the Czech Republic´s export to its northern neighbour was diversified into all four commodity aggregations in contrast to Poland, which imported only aggregation HS 220421 to the Czech Republic. Tables 7 and 8 Wine below 2 litres is the major export commodity aggregation over the entire monitored period. In 1996, its share in the entire export was 62.83% (and 81.25 % in the year 2016). This aggregation is exported to Slovakia, Poland and Germany, and the export proportion to Romania has increase in the last years. From the point of view of important Western wine producers, Czech exporters succeeded to penetrate especially Spanish and Italian markets. The above-mentioned aggregation dominates even the import volumes alongside Wine above 2 litres. During the monitored years, the ratio between these items fully reversed. While in 1996, the import ratio between Wine above 2 litres and Wine below 2 litres was nearly 2:1, over selected years this ratio exactly reversed. This tendency occurred thanks to consumers´ preferences. Czech consumers began to show higher interest in higher-quality sorts of wines, which are associated mainly with bottled wine.
Even though the Czech Republic was not able to show positive balance of trade with the European Union, it succeeded in creating comparative advantages. From the year 1996 and the year 2008, the commodity aggregation "Sparkling wine" showed a comparative advantage. From the perspective of particular countries, the Czech Republic showed a comparative advantage in relation to e.g. Germany.
Over time, the influence of this item decreased due to the dynamically growing turnover in the case of items HS 220421 a HS 220429. From the general point of view, it was Sector B that showed the most important share in the monitored years and whose share in the export was approximately 85% in the year 1996, and 82% in the year 2016.
As found out from the analysis of unit prices, the Czech Republic in its trade with the European Union exports for higher average unit prices, than those for which it imports. This situation has resulted from the comparison with EU 15 countries and EU 13 countries. Higher unit prices could be observed in the trade with traditional EU countries, which was caused by the higher standard of living of the inhabitants in these countries. The analysis of unit prices for particular countries against confirmed a stronger position of export unit prices in comparison to unit prices of imports. However, some exceptions were found, for example in the case of trade with Spain with commodity aggregation HS 220410. Very high unit prices were detected in the case of trade with the aggregation "Sparkling wine" with France and Italy, This situation Source: UN Comtrade, own calculations (2018) The trade with "Sparkling wine" showed dynamic growth in the course of the entire monitored period. France and Italy that imported sparkling wine with the total value of 14 million USD (in the year 2016) especially participated in import flows. Czech exporters succeeded mainly in two regions (Benelux and neighbouring countries surrounding the Czech Republic). In the case of trade with "Wines below 2 litres", it is important to mention the dynamic in the growth of export value, which regularly exceeded import value performance in the course of the monitored period. This tendency existed until 2013 and the Czech export was supported by the volume growth. After 2013, the above strategy was revised. In 2016, Slovakia was the most important export market, followed by the dynamically evolving Polish market. In the case of import of this aggregation, the most important positions were occupied by France and Italy. The aggregation "Wine above 2 litres" could by divided into three development stages. The share of exports was decreasing over the monitored period until 2006, which was caused especially by the decrease in exports to Finland and Slovakia. The sub-sequent development stage followed between the years 2007 and 2013, whereby the export volumes increased more than 5.4-times and Slovakia was absolutely dominating. The third stage features a rapid drop in produced volume, which also brought about a fall in the total export value, which was caused by the transition to the production of high quality wines, which are merchandised mainly in bottles. The producers from Italy and Spain were the major importers. The trade with "Grape must" played only a minor role in the course of the monitored period. Exporters focussed on Slovakia and Poland, grape must was imported mainly from Hungary, Italy and Spain. Grape must is a semi-product, and the producers prefer trading with finished product, which are typical because of higher added value.
As resulting from particular commodity aggregations in relation to the wine-sector, the Czech foreign trade has reached comparative advantages in the long term in the case of wine, both in containers smaller than 2 litres and those bigger than 2 litres (with an exception in 2016). Until 2002, comparative advantages were shown, in relation to the European Union, even by aggregation HS 220410. Since 2010, we can observe a decrease in the Balassa Index value in the case of wine above 2 litres, and a gradual increase in wine with a volume below 2 litres. This tendency is caused by the changes in the Czech producers' strategy. They try to switch from the production of large volumes of wine to the production of smaller volume, but with higher quality and also higher unit value.
Comparative advantages and positive balance of trade could be observed solely in the case of the aggregation "Grape must" only in the years 1996 and 2000. "Wine below 2 litres" is the main commodity aggregation over the entire monitored period. In 1996, its share in the total export was 62.83% (and 81.25% in 2016). This aggregation is exported mainly to Slovakia, Poland and Germany. During the last years, the share of export in Romania has increased. From the perspective of important Western wine producers, Czech exporters penetrated mainly Spanish and Italian markets. The abovementioned aggregation dominates also the import volumes, alongside the "Wine above 2 litres". Over the monitored years, the ratio between these items fully reversed. While in the years 1996 the import ration between "Wine above 2 litres" and "Wine below 2 litres" was nearly 2:1, during the selected years -the ratio exactly reversed. This tendency occurred as a consequence of consumers preferences. Czech consumers began to prefer highquality sorts of wines, which are associated mainly with bottled wine.
